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Specification 



1. Title of the Invention 

IMAGE RECORDING AND REPRODUCING APPARATUS 

2. What is claimed is 

1) An image recording and reproducing apparatus 
comprising means for changing an amount of information 
per unit time to be recorded onto a recording medium in 
correspondence with each of two kinds of image signals 
different from each other. 

2) An image recording and reproducing apparatus 
comprising means for changing an amount of information 
per unit time to be reproduced from a recording medium in 
correspondence with each of two kinds of image signals 
different from each other, said two kinds of image 
signals being reproduced from said recording medium. 

3. Detailed Description of the Invention 
(Applicable Industrial Field) 

The present invention relates to an image recording 
and reproducing apparatus of a digital recording system, 
and particularly to an image recording and reproducing 
apparatus supporting a movie film of 24 frames per second. 
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(Prior Art) 

Conventionally, when converting a movie film of 24 
frames per second into a television signal such as a so- 
called NTSC signal or high-definition signal of 60 fields 
per second, time-base conversion is performed by using a 
2-3 system that converts one frame of the film into two 
fields and a next frame into three fields or the like. 

{Problems to be Solved by the Invention) 

However, considering the recording of a television 
signal converted from a film on an image recording and 
reproducing apparatus, images originally having a 
temporal resolution of only 24 frames per second are 
recorded after being converted into a television signal 
of 60 fields per second, thus decreasing recording 
density in recording image information onto a recording 
medium. 

It is accordingly an object of the present 
invention to provide an image recording and reproducing 
apparatus that solves the above problem, 

(Means for Solving the Problems) 

According to the present invention, there is 
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provided an image recording and reproducing apparatus 
comprising means for changing an amount of information 
per unit time to be recorded onto a recording medium in 
correspondence with each of two kinds of image signals 
different from each other. According to the present 
invention, there is also provided an image recording and 
reproducing apparatus comprising means for changing an 
amount of information per unit time to be reproduced from 
a recording medium in correspondence with each of two 
kind.s of image signals different from each other, the two 
kinds of image signals being reproduced froin the 
recording medium. 

(Effect) 

According to the present invention, an image 
recording and reproducing apparatus of a digital 
recording and reproducing system, for example, changes ah 
amount of information per unit time to be recorded onto a 
recording medium according to two kinds of image signals, 
that is, a sequential scanning signal of 24 frames per 
second and a 1/2 interlace image signal of 30 frames per 
second. It is thereby possible to extend recording time 
by decreasing temporal resolution when recording a movie 
film. 
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(Embodiment) 

An embodiment of an image recording and reproducing 
apparatus configured according to the present invention 
will be described by taking as an example a case of 
performing switching between a movie film and a high- 
definition signal and performing recording and 
reproduction. 

FIG. 1 is a block diagram of an image recording and 
reproducing apparatus of a digital recording and 
reproduction type. In FIG. 1, reference numeral 1 denotes 
an input terminal for a red signal. Reference numeral 2 
denotes an input terminal for a green signal. Reference 
numeral 3 denotes an input terminal for a blue signal. 
Reference numeral 4 denotes a matrix circuit for 
converting image signals of three primary colors from the 
terminals 1 to 3 into a luminance signal Y and two color-- 
difference signals Pr and Pb. Reference numerals 5, 6, 
and 7 denote pre-filters for limiting the luminance 
signal Y and the two color-difference signals Pr and Pb, 
respectively r to a proper band for A/D conversion. 
Reference numeral 8 denotes an A/D converter for 
quantizing the luminance signal. Reference numeral 9 
denotes an A/D converter for quantizing the color- 
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difference signal Pr. Reference numeral 10 denotes an A/D 
converter for quantizing the color-difference signal Pb. 
Reference numeral 11 denotes a TCI encoder for performing 
so-called TCI. that subjects the two color-difference 
signals to time-base compression and alternately inserts 
the two color-difference signals in each scanning line 
within a flyback period of the luminance signal Y. 
Reference numeral 12 denotes image compressing means for 
compressing image data on the basis of characteristics of 
the image data. Reference numeral 13 denotes error 
correction coding means for adding correction code for 
error correction. Reference numerals 14, 15, and 16 each 
denote a NRZI modulator for suppressing a direct-current 
component of information to be transmitted. Reference 
numerals 17, 18, and 19 each denote an amplifier for 
driving a recording and reproducing head. Reference 
numerals 20, 22, and 24 each denote a recording and 
reproducing head. Reference numeral 21 denotes a head 
opposed to the head 20. Reference numeral 23 denotes a 
head opposed to the head 22. Reference numeral 25 denotes 
a head opposed to the head 24. 

Reference numerals 26, 27, and 28 each denote an 
amplifier for amplifying a weak signal induced in 
recording and reproducing heads. Reference numerals 29, 
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30, and 31 denote demodulators for equalizing the 
reproduced signals from the heads (via the amplifiers 26, 
21, and 28) and demodulating digital signals. Reference 
numerals 32, 33, and 34 each denote a NRZI demodulator. 
Reference numeral 35 denotes error correction decoding 
means for correcting errors using redundant bits for 
error correction. Reference numeral 36 denotes image 
expanding means for expanding images compressed by the 
image compressing means 12 by a reverse method. Reference 
numeral 37 denotes TCI decoding means for decoding TCI 
signals into a luminance signal Y and two color- 
difference signals Pr and Pb. Reference numerals 38, 39, 
and 40 denote D/A converters for converting the digital 
signals into analog signals. Reference numerals 41, 42, 
and 43 denote post-filters for extracting only effective 
components of the image signals outputted from the D/A 
converters. Reference numeral 44 denotes a matrix circuit 
for converting the luminance signal Y and the two color- 
difference signals Pr and Pb into an R, a G, and a B 
image signal. Reference numeral 45 denotes an output 
terminal for the red signal. Reference numeral 46 denotes 
an output terminal for the green signal. Reference 
numeral 47 denotes an output terminal for the blue signal. 
Reference numeral 50 denotes an output terminal for a 
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reference horizontal clock HD. Reference numeral 51 
denotes an output terminal for a reference vertical clock 
VD. Reference numeral 48 denotes timing control means for 
controlling timing of various parts. Reference numeral 49 
denotes a mode selecting switch. 

As shown in FIG. 4, heads 20 to 25 are mounted on a 
rotary cylinder 52. Reference numeral 53 denotes a 
magnetic tape. 

FIG. 2 shows an example of arrangement of effective 
pixels of a film obtained by a so-called telecine device 
for- converting image information of a movie film into an . 
electric signal. FIG. 3 shows an example of arrangement 
of effective pixels of a high-definition signal. 

When the selecting switch 49 is turned to a 
telecine mode, the timing control means 48 outputs a 
reference horizontal clock HD of 33 KHz to the terminal 
50 and outputs a reference vertical clock VD of 24 Hz to 
the terminal 51 to scan 1375 lines in 1/24 seconds, as 
shown in FIG. 2. Thereby the telecine device (not shown) 
connected to the terminals 50 and 51 and synchronized 
with the reference signals inputs three primary-color 
image signals of 24 frames per second for sequential 
scanning to the terminals 1 to 3. 

When the selecting switch 4 9 is turned to a video 
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mode, the timing control means 48 outputs a reference 
horizontal clock HD of 33.75 KHz to the terminal 50 and 
outputs a reference vertical clock VD of 60 Hz to the 
terminal 51 to scan 1125 lines in 1/30 seconds, as shown 
in FIG. 3. Thereby a high-definition video camera or a 
video tape recorder (not shown) connected to the 
terminals 50 and 51 inputs three primary-color signals of 
60 interlaced fields per second to the. terminals 1 to 3. 

The matrix circuit 4 converts the three primary- 
color images inputted to the terminals 1 to 3 into a 
luminance signal Y and two- color-difference signals-Pr 
and Pb, and then inputs the luminance signal Y and the 
two color-difference signals Pr and Pb to the pre-f liters 
5, 6, and 7, respectively. The pre-filter 5 band-limits 
the luminance signal Y at 30 MHz; the pre-filter 6 band- 
limits the color-difference signal Pr at 7.5 MHz; and the 
pre-filter 7 band-limits the color-difference signal Pb 
at 7.5 MHz. The band-limited signals are inputted to the 
A/D converters. 

When the selecting switch 4 9 is in the telecine 
mode, as shown in FIG. 2, the A/D converters quantize the 
luminance signal Y into eight bits by a quantizing clock 
of 24 X 1375 X 2340 = 77.22 MHz and quantize the color- 
difference signals Pr and Pb into eight bits by a 
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quantizing clock of 19.305 MHz. 

On the other hand, when the selecting switch 4 9 is 
in the video mode, as shown in FIG. 3, the A/D converters 
quantize the luminance signal Y by a quantizing clock of 
30 X 1125 X 2200 = 74.25 MHz and quantize the color- 
difference signals Pr and Pb by a quantizing clock of 
18.5625 MHz. 

As a result of such quantization, luminance Y 
information of 1920 pixels per effective scanning line 
and color-difference Pr and Pb information of 480 pixels 
X 2 are obtained at outputs of the A/D converters*. The 
outputs are inputted to the TCI encoding means 11. The 
TCI encoding means 11 combines one of color-difference 
information Pr and color-difference information Pb 
alternately for each line with luminance information for 
one effective scanning line by time-base conversion using 
a memory to thereby form information of 2400 pixels per 
scanning line. The information is outputted to the image 
compressing means 8. The image compressing means 12 
performs image compression in a time-base direction by 
sub-sampling and in an amplitude direction by DPCM, 
thereby comjpresses the amount of information to about 1/4, 
and then outputs resulting information to the error 
correction coding means 13. The error correction coding 
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means 13 combines the compressed image data with audio 
data not shown in the figures or the like, adds 
correction code necessary for error correction, and 
thereby generates data of 4.6 Mbits per frame in total. 
The error correction coding means 13 divides the data 
into three pieces, and then outputs the three pieces of 
data to the NRZI modulators 14, 15, and 16. The NRZI 
modulators suppress direct-current components of the data 
by inverting output data when input data is ^^1'' and 
outputting data without inverting -the data when input 
data is ^'0," and then output the results to the 
amplifiers 17, 18, and 19. The three pieces of data 
amplified by the amplifiers 17, 18, and 19, respectively, 
are recorded simultaneously by the three pairs of heads 
mounted on the rotary cylinder 52 onto the magnetic tape 
53 wound around the cylinder by a little more than 180° . 
At this time, a cylinder rotation number control circuit 
60 phase-controls a number of rotations of the rotary 
cylinder according to frame frequency on the basis of a 
control signal from the timing control means 48. The 
rotary cylinder rotates at 48 rotations per second in the 
telecine mode and at 60 rotations per second in the video 
mode. A tape feed control circuit 61 also changes feed 
speed of the magnetic tape 53 according to the mode on 
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the basis of a control signal from the control means 48, 
whereby recording time in the telecine mode 1,25 times 
that of the video mode can be achieved. Since an amount 
of information recorded on the magnetic tape by a pair of 
heads opposed to each other while the cylinder makes one 
rotation is constant at 7 67 Kbits, recording bit rate is 
changed: 36.8 Mbits/second in the telecine mode and 46.0 
Mbits/second in the video mode. 

At a time of reproduction, three pieces of data 
recorded on the magnetic tape 53 are reproduced 
simultaneously using the opposed heads 20 and 21, 22 and 
23, and 24 and 25. The reproduced signals are amplified 
by the reproducing amplifiers 26, 27, and 28, and then 
inputted to the data demodulating means 29, 30, and 31. 
The data demodulating means pass the signals through an 
equalizer for compensating for differential 
characteristics and various losses of the magnetic heads. 
Thereafter the data demodulating means extract a clock 
component of the reproduced data using a PLL, perform 
phase locking, and extract data. In this case, since the 
number of rotations of the cylinder and the data bit rate 
differ between the telecine mode and the video modei, the 
data demodulating means need to change characteristics of 
the equalizer and the PLL according to each mode or have 
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two separate equalizers and two separate PLLs. 

The data demodulated by the data demodulating means 
29, 30, and 31 undergoes a reverse procedure to that at 
the time of recording. The data is subjected to NRZI 
demodulation by the NRZI demodulating means 32, 33, and 
34 and error correction by the error correction decoding 
means 35. The image expanding means 36 expands the 
compressed data by about four times. The TCI decoding 
means 37 decodes the TCI image into a luminance signal Y 
and two color-difference signals Pr and Pb. The D/A 
converters- 38^ 39, and 40 convert the luminance signal Y 
and the two color-difference signals Pr and Pb into 
analog signals. The analog signals are passed through the 
post-filters 41, 42, and 43 and the matrix circuit 44, 
and then outputted to the output terminals 45, 4 6, and 47 
as three primary-color signals. 

The present embodiment changes the circuits for 
controlling the number of rotations of the cylinder and 
the tape feed according to the mode, changes the data 
demodulating means according to the mode, and changes the 
timing control circuit according to the mode in the 
conventional image recording and reproducing apparatus 
for high-definition television. It is thereby possible to 
perform image recording and reproduction supporting both 
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systems of a sequential scanning signal of 24 frames per 
second supplied from a so-called telecine device and a 
1/2 interlace signal of 30 frames per second supplied 
from a high-definition video camera or a video tape 
recorder. In order to reproduce the magnetic tape 
recorded in the telecine mode on a high-definition 
monitor, it suffices to connect the outputs of the image 
recording and reproducing apparatus to the high- 
definition monitor via a 2-3 system or other time-base 
converting device. 

As described above, it is possible to extend 
recording time by decreasing time resolution when 
recording a movie film on the digital image recording and 
reproducing apparatus. 

(Effect of the Invention) 

As described above, according to the present 
invention, it is possible to extend recording time of one 
of two different kinds of image signals, 

4. Brief Description of the Drawings 

FIG. 1 is a block diagram of an embodiment of the 
present invention; 

FIG. 2 is a diagram of an arrangement of pixels in 
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a telecine mode; 

FIG. 3 is a diagram of an arrangement of pixels in 
a video mode; and 

FIG. 4 is a diagram of an arrangement of heads on a 
cylinder. 

8.,.A/D converter for luminance signal Y 
9...A/D converter for color-difference signal Pr 
10...A/D converter for color-difference signal Pb 
20, 22, 24 ... recording and reproducing head 
21... head opposed to head 20 
23... head opposed to head 22 
25... head opposed to head 24 
38...D/A converter for luminance signal Y 
39...D/A converter for color-difference signal Pr 
40...D/A converter for color-difference signal Pb 
48... timing control means 
49... mode selecting switch 

50. ...output terminal for reference horizontal clock 
51... output terminal for reference vertical clock 
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FIG. 1 

1-1: control signals 

1-2: TO 8, 9, 10, 29, 30, and 31 

4 : matrix 

5, 6, 7: pre-filter 
11: TCI encoding 
12: image compressing 
13: error correction coding 
14, 15, 16: NRZI modulation 
29, 30, 31: data demodulation 
32, 33, 34: NRZI demodulation 
'35: error correction decoding 
36: image expanding 
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37: TCI decoding 

41, 42, 43: post-filter 

44: matrix 

48: timing control 

60: cylinder rotation number control 

61: tape feed control 



FIG. 2 

2-1: horizontal direction 

2-2: vertical direction 

2-3: 2340 pixels 

2-4: 1920 pixels 

2-5: effective pixels 

2-6: 1045 lines 

2-7: 1375 lines 

2-8: all pixels 
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FIG. 3 

3-1: horizontal direction 

3-2: 562.5 lines 

3-3: 522.5 lines 

3-4: 2200 pixels 

3-5: 1920 pixels 

3-6: effective pixels 

3-7: all pixels 

3-8: first field 

3-9: 1/60 seconds 

3-10: second field 

3-11: 1/60 seconds 
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FIG. 4 

52: rotary cylinder 
53: magnetic tape 
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